Initial dosage regimens of vancomycin for Chinese adult patients based on population pharmacokinetic analysis.
To build a population pharmacokinetic model for Chinese adult patients and develop initial dosage regimens for patients with different degrees of renal function to achieve target steady-state trough concentrations in the range of 10 - 15 and 15 - 20 mg/l. Data on serum vancomycin concentration was collected from a retrospective study including 72 Chinese adult patients. NONMEM was used to build the population pharmacokinetic model, and a one-compartment model was chosen to describe the vancomycin concentration-time profile. Internal evaluation by bootstrap and visual predictive check (VPC) was performed to evaluate the robustness and prediction of the final model. Monte Carlo simulations were conducted to develop initial dosage regimens to achieve target trough concentrations. A one-compartment model was built with creatinine clearance (CLcr) as the key covariate influencing drug clearance. The estimated drug clearance for patients with normal renal function (CLcr ≥ 80 ml/min) was 4.90 l/h, and 0.0654 × CLcr if CLcr was < 80 ml/min. The apparent volume of the central compartment was 47.76 l and no covariate was found to affect it. The results of bootstrap analysis were in agreement with the original parameters of the final model, and VPC of the final model demonstrated good predictability. Initial dosage regimens were developed based on the simulations of the population pharmacokinetic model. A one-compartment model fitted the retrospective data and CLcr had a significant effect on drug clearance. Initial dosage regimens for vancomycin were proposed to provide some help to individual therapy for Chinese adult patients with different renal functions.